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(57) A radio link (RL) parameter updating method of 
a high speed downlink packet access (HSDPA) system 
in a mobile communication system is disclosed. Accord- 
ing to a radio channel situation of a terminal, an RL pa- 
rameter applied to transmission and reception of control 
information between the terminal and a base station is 
dynamically controlled. For this purpose, the RL param- 
eter updating method includes: a step in which the base 
station determines whether to update an HSDPA related 
parameter and transmits the parameter update informa- 
tion to the RNC to trigger updating of the RL parameter; 
and a step in which the RNC updates the HSDPA related 
parameter and transmits it to the terminal. The param- 
eter update information is delivered through an RL pa- 
rameter update response message, and the RNC is a 
serving RNC. Accordingly, because the base station is 
able to control the HSDPA related parameter, the HSD- 
PA scheduling at the base station is guaranteed, so that 
a radio resource can be effectively used depending on 
the radio channel situation. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a 3GPP uni- 
versal mobile telecommunications system (UMTS) and, 
more particularly, to a method for updating a radio link 
parameter in a system providing a high speed downlink 
packet access (HSDPA) service. 

2. Description of the Background Art 

[0002] In order to support a high speed packet data 
service in downlink, in third generation partnership 
project (3GPP) UMTS system, there is a transport chan- 
nel called a high speed downlink shared channel 
(HS-DSCH). The HS-DSCH is used in a system sup- 
porting a high speed downlink packet access (HSDPA). 
The HS-DSCH uses a short transmission time interval 
(TTI) (3 slot, 2 ms) and supports various modulation 
code sets (MCS) to support a high data rate. That is, the 
UMTS system can attain optimum data transmission 
performance by selecting MCS based on channel con- 
dition and using Hybrid ARQ that combines automatic 
repeat request (ARQ) and coding techniques. 
[0003] The HS-DSCH transmits a high speed userda- 
ta at every sub-frame of 2ms. The transport channel, 
HS-DSCH, is mapped onto a physical channel called a 
high speed physical downlink shared channel (HS-PD- 
SCH). 

[0004] For transmission of user data through the 
HS-DSCH, control information should be transmitted. 
The control information is transmitted through the down- 
link (DL) shared control channel (HS-SCCH) and the up- 
link (UL) dedicated physical control channel 
(HS-DPCCH). 

[0005] The downlink shared control channel 
(HS-SCCH) is atype of adownlink (DL) common control 
channel to support the HSDPA technique. The DL 
HS-SCCH is a downlink physical channel with spread- 
ing factor of 1 28 and data rate of 60kbps. The HS-SCCH 
is used to transmit a UE ID (identification) and control 
information so that the UE can receive HS-DSCH trans- 
mitting a high speed user data after receiving 
HS-SCCH. 

[0006] Figure 1 illustrates a frame structure of the up- 
link HS-DPCCH. 

[0007] With reference to Figure 1, the uplink 
HS-DPCCH is constructed with a radio frame with a pe- 
riod (T f ) of 10ms and each radio frame consists of five 
sub-frames of 2ms. One sub-frame consists of three 
slots. 

[0008] The uplink HS-DPCCH transmits an uplink 
feedback signaling related to transmission of a downlink 
HS-DSCH data. The uplink feedback signaling general- 
ly includes ACK (acknowledgement)/NACK (negative 



acknowledgement) information for the HARQ and a 
channel quality indicator (CQI). The ACK/NACK infor- 
mation is transmitted at the first slot of the HS-DPCCH 
sub-frame and the CQI is transmitted at the second and 

5 third slots of the HS-DPCCH sub-frame. The 
HS-DPCCH is always configured with the UL DPCCH. 
The ACK/NACK informs ACK or NACK information for 
a user data packet transmitted through the DL 
HS-DSCH according to the HARQ mechanism, and the 

10 CQI transmits status information of the downlink radio 
channel obtained from the measurement of the DL 
CPICH (Common Pilot Channel) in the UE, to a base 
station. 

[0009] Figure 2 illustrates a structure of a UMTS radio 

15 access network (UTRAN). 

[0010] With reference to Figure 1, the UTRAN in- 
cludes a serving RNC (SRNC) and a drift RNC (DRNC) 
that control a base station (a node B).ln a soft handover, 
the terminal (UE) maintains radio links with base sta- 

20 tions connected to the SRNC and the DRNC. In this 
case, the base station (node B) and RNC (the SRNC 
and the DRNC) are connected over the lub interface, 
and the SRNC and the DRNC are connected over the 
lur interface. An interface between the SRNC and a core 

25 network (CN) is referred to the lu interface. 

[0011] In general, the radio network controller (RNC) 
directly manages the node B and is classified into a con- 
trolling RNC (CRNC) (not shown) managing a common 
radio resource and a serving RNC (SRNC) managing a 

30 dedicated radio resource assigned to respective UEs 
122. 

[0012] The DRNC exists in a drift radio network sub- 
system (DRNS) and, if the UE moves from a region cov- 
ered by the SRNC to a region covered by the DRNC, 

35 the DRNC provides its own radio resource to the UE. 
[0013] In the UTRAN, a radio access interface proto- 
col is divided into a control plane and a user plane. The 
user plane is a domain where user traffic such as voice 
or an IP packet is transmitted. The control plane is a 

40 domain where control information is transmitted. 

[0014] Figure 3 illustrates a control plane protocol in 
the UTRAN. 

[0015] With reference to Figure 2, the control plane 
protocol includes a radio resource control (RRC) proto- 

45 col used between the UE and the RNC, a node B appli- 
cation part (NBAP) protocol used between the base sta- 
tion (node B) and the RNC, and a radio network subsys- 
tem application part (RNSAP) protocol used between 
the RNC and the core network (CN). The NBAP, RNSAP 

50 and RANAP protocols can contain various control mes- 
sages between the base station and RAN, between the 
RNCs and between the core network and the RNC. In 
case that the control message is transmitted in the user 
plane, it is transmitted as a type of control frame of frame 

55 protocol, while in case that the control message is trans- 
mitted in the control plane, it is transmitted as a type of 
NBAP or RNSAP message. 

[0016] Figure 4 shows an example procedure for con- 
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figuration of the HS-DSCH channel when the dedicated 
channel (DCH) is configured in the UE. 
[0017] First of all, a radio link (RL) for the HS-DSCH 
is reconfigured. For this purpose, the SRNC sends an 
RL reconfiguration prepare message to the DRNC to in- 
itiate the RL reconfiguration procedure (step S102). 
[0018] The DRNC sends the RL reconfiguration pre- 
pare message to each node B to request each node B 
to prepare asynchronized RL reconfiguration procedure 
(step S1 04). Then, the corresponding node B configures 
a radio resource for the HS-DSCH and sends an RL 
reconfiguration ready message as a response to the RL 
reconfiguration prepare message (step S106). 
[0019] After the DRNC completes the preparation of 
RL reconfiguration, it sends an RL reconfiguration ready 
message to the SRNC (step S108). The SRNC sends 
an RL reconfiguration commit message to the DRNC 
(step S110), and the DRNC sends the RL reconfigura- 
tion commit message to the node B (step S112). 
[0020] Through these steps, a radio link and a trans- 
port bearer for HS-DSCH are configured. That is, an AL- 
CAP lub transport bearer is set between the node B and 
the DRNC, and an ALCAP lur transport bearer is set be- 
tween the DRNC and the SRNC. 
[0021] After the setup of the radio link is completed, 
the SRNC sends a radio bearer reconfiguration mes- 
sage to the UE to setup an HS-DSCH (step S114), and 
the UE responds thereto with a radio bearer reconfigu- 
ration complete message (step S116). Such messages 
are sent as an RRC (radio resource control) message. 
[0022] With those steps completed, an HS-DSCH 
transport channel is set up and an MAC-hs sub-layer is 
constructed in the node B to manage HS-DSCH trans- 
mission. 

[0023] Thereafter, when there is a downlink data to be 
transmitted, the SRNC sends an HS-DSCH capacity re- 
quest control frame to the DRNC (step S118) and the 
DRNC forwards the corresponding message to the node 
B (step S1 20). Then, the node B determines the amount 
of data that can be sent for the HS-DSCH and reports 
the determined information to the DRNC through a 
HS-DSCH capacity allocation control frame of a frame 
protocol (step S122), and the DRNC sends the 
HS-DSCH capacity allocation control frame to the 
SRNC (step S124). 

[0024] Afterwards, the SRNC starts to send downlink 
data to the node B (step S126) and the node B initiates 
transmission of the downlink data through the 
HS-DSCH. That is, the node B transmits signaling infor- 
mation related to the HS-PDSCH to the UE through the 
shared control channel (HS-SCCH) (step S128) and 
transmits the HS-DSCH data to the UE through the 
HS-PDSCH (step S130). 

[0025] With reference to Figure 6, if the DCH is not 
configured, the radio link setup procedure is used in 
place of the radio link (RL) reconfiguration procedure. 
[0026] A detailed physical layer procedure that the UE 
transmits a feedback signal (ACK or NACK) through the 



HS-DPCCH after receiving the HS-DSCH data is as fol- 
lows: 

[0027] The UE monitors a UE ID transmitted through 
HS-SCCH to recognize whether there is data it is to re- 

5 ceive. Then, if there is data it is to receive, the UE re- 
ceives the control information transmitted through the 
HS-SCCH and the HS-DSCH data transmitted through 
the HS-PDSCH using the received control information. 
The UE decodes the received HS-PDSCH data, checks 

10 a CRC, and transmits ACK or NACK to a base station 
according to the CRC check result. 
[0028] At this time, the UE can repeatedly transmits 
ACK/NACK during multiple consecutive HS-DPCCH 
sub-frames. The number of the consecutive 

15 HS-DPCCH sub-frames for ACK/NACK repetition is 
equal to a repetition factor of ACK/NACK, 
N_acknack_transmit. If, however, the UE fails to acquire 
control information corresponding to itself from the mon- 
itored HS-SCCH, it does not transmit ACK/NACK to the 

20 base station. 

[0029] In addition, the UE measures a common pilot 
channel (CPICH) and transmits a channel quality indi- 
cator (CQI) value, the UE repeatedly transmits CQI dur- 
ing multiple consecutive HS-DPCCH sub-frames. The 

25 number of the consecutive HS-DPCCH sub-frames for 
CQI repetition is equal to a repetition factor of CQI, 
N_cqi_transmit. 

[0030] As afore-mentioned, in the conventional HSD- 
PA system, the radio link parameter updating process 

30 is initiated only by the RNC. That is, the RNC detects/ 
determines whether update of a parameter for a radio 
link is necessary, and if the parameter needs to be up- 
dated, the RNC sends an updated radio parameter val- 
ue to the node B. In other words, the node B can not 

35 update the HS-DPCCH parameters by its own decision 
but can merely update the HS-DPCCH parameters only 
through the radio bearer reconfiguration procedure the 
RNC triggers. 

[0031] However, in the HSDPA system, a HSDPA 

40 scheduler exists in the node B, so that it should be pos- 
sible that a HSDPA scheduler updates the HS-DPCCH 
parameters by its own decision even without an initiation 
of the RNC if the update is necessary. 
[0032] In the case that the RNC starts updating the 

45 HS-DPCCH related parameter (i.e., ACK/NACK, and 
the period and repetition information of CQI, etc.), the 
HSDPA scheduler of the node B can not control on its 
own the ACK/NACK transmission and the CQI reporting 
according to channel condition for the UE (terminal). 

50 Thus, the conventional parameter updating method is 
disadvantageous in that the HSDPA scheduling is limit- 
ed and the radio resource is inefficiently used. 
[0033] The above references are incorporated by ref- 
erence herein where appropriate for appropriate teach- 

55 ings of additional or alternative details, features and/or 
technical background. 
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SUMMARY OF THE INVENTION 

[0034] Therefore, an object of the present invention is 
to provide a radio link parameter updating method that 
is capable of effectively operating HSDPA scheduling 
function and radio resource management. 
[0035] Another object of the present invention is to 
provide a parameter updating method in which a radio 
link parameter can be updated in a base station. 
[0036] Still another object of the present invention is 
to provide a parameter updating method in which a base 
station can initiate updating a radio link parameter with- 
out RNC's initiation. 

[0037] Yet another object of the present invention is 
to provide a signaling for sending a to-be-updated pa- 
rameter value from a base station to an RNC. 
[0038] Another object of the present invention is to 
provide a radio link parameter updating method initiated 
by a base station reflecting a radio link situation. 
[0039] Another object of the present invention is to 
provide a basic procedure for supporting a method of 
signaling parameter updated in a base station to an 
RNC. 

[0040] Another object of the present invention is to 
provide a basic procedure by which an RNC provides 
information used for updating a parameter to a base sta- 
tion. 

[0041] Another object of the present invention is to 
provide a basic procedure by which a radio network con- 
troller informs a base station of a radio link situation of 
a terminal. 

[0042] To achieve at least the above objects in whole 
or in parts, there is provided a radio link parameter up- 
dating method for a high speed downlink packet access 
(HSDPA) system in a mobile communication system, in 
which a base station triggers updating of a radio link pa- 
rameter to an RNC to dynamically change a parameter 
of a radio link depending on a radio channel situation. 
[0043] Preferably, the parameter is an uplink param- 
eter between a terminal and a base station which is a 
HSDPA related parameter. In this case, the HSDPA re- 
lated parameter can be a high speed dedicated physical 
control channel (HS-DPCCH) related parameter, a high 
speed downlink shared channel (HS-DSCH) related pa- 
rameter and a downlink shared control channel 
(HS-SCCH) related parameter. The base station trig- 
gers updating the parameter by sending parameter up- 
date information to the RNC. 

[0044] Preferably, the parameter update information 
is a radio link (RL) parameter update request message. 
The RL parameter update request message includes at 
least one of a channel quality indicator (CQI) feedback 
cycle value, an ACK/NACK repetition factor value, a CQI 
repetition factor value, a CQI power offset, ACK power 
offset and/or NACK power offset value, and an 
HS-SCCH code change indicator value. 
[0045] If a radio channel state (situation) of the termi- 
nal is changed, the base station can determine whether 



to update a RL parameter. The parameter updating is 
performed at every reporting period or whenever a pa- 
rameter indicating a state of the radio link situation ex- 
ceeds a certain threshold value. The period and the 
5 threshold value are internally set or are sent from the 
RNC through the RL parameter update initiation mes- 
sage. 

[0046] Preferably, the base station can control the pa- 
rameter update information according to an RL config- 

10 uration information of the terminal. 

[0047] Preferably, the RL configuration information is 
sent from the RNC to the base station through an RL 
configuration information message. In this case, the 
base station analyzes the RL configuration information 

15 of the current terminal, and triggers the parameter up- 
dating when the terminal enters or leaves a handover 
situation. In addition, the base station analyzes the RL 
configuration information of thecurrentterminal and trig- 
gers the parameter updating when there is a change in 

20 the number of radio links of the terminal. 

[0048] Preferably, the RNC sends time information in- 
dicating when the updated parameter is to be applied, 
to the base station. The RNC sends the updated param- 
eter and the time information to the terminal through the 

25 radio resource control (RRC) signaling. In this case, the 
time information is an activation time or a connection 
frame number (CFN) parameter, and the time informa- 
tion is the same as time information sent to the base 
station. 

30 [0049] In the above method, the RNC is a serving 
RNC (SRNC). 

[0050] To achieve at least these advantages in whole 
or in parts, there is further provided a radio link param- 
eter updating method for a high speed downlink packet 

35 access (HSDPA) system in a mobile communication 
system, in which, if there is a function difference be- 
tween a scheduler of the base station and a scheduler 
of an RNC, the RNC finally performs updating of a pa- 
rameter of a radio link as the base station triggers the 

40 parameter updating. 

[0051] Preferably, the RNC is aserving RNC (SRNC). 
[0052] Preferably, the radio link parameter is a high 
speed dedicated physical control channel (HS-DPCCH) 
related parameter. 

45 [0053] Preferably, the base station sends to-be-up- 
dated parameter information to the RNC to trigger the 
parameter updating in the RNC, and the parameter in- 
formation is a radio link (RL) parameter update request 
message. The RL parameter update request message 

50 includes at least one of a channel quality indicator (CQI) 
feedback cycle value, an ACK/NACK repetition factor 
value, a CQI repetition factor value, a CQI power offset, 
an ACK power offset and/or NACK power offset value, 
and an HS-SCCH code change indicator value. 

55 [0054] Preferably, the parameter update information 
is controlled according to radio link configuration infor- 
mation of the current terminal, and the radio link config- 
uration information is sent from the RNC to the base sta- 
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tion. 

[0055] Preferably, the parameter updating is per- 
formed at every reporting period or whenever a param- 
eter indicating the state of a radio link situation exceeds 
a certain threshold value. The period and the threshold 
value are internally set or are sent from the RNC. 
[0056] To achieve at least these advantages in whole 
or in parts, there is further provided a radio link param- 
eter updating method for a high speed downlink packet 
access (HSDPA) system in a mobile communication 
system, including: a step in which a base station moni- 
tors a radio channel situation of a terminal; a step in 
which if a radio channel situation of the terminal chang- 
es, the base station initiates parameter updating; and a 
step in which the base station sends radio link parame- 
ter update information to the RNC. 
[0057] Preferably, the RNC is a serving RNC (SRNC). 
[0058] Preferably, the radio link parameter is a high 
speed dedicated physical control channel (HS-DPCCH) 
related parameter. And the radio link parameter is a high 
speed downlink shared channel (HS-DSCH) related pa- 
rameter and a downlink shared control channel 
(HS-SCCH) related parameter. 

[0059] Preferably, the parameter update information 
is a radio link (RL) parameter update request message. 
The RL parameter update request message includes at 
least one of a channel quality indicator (CQI) feedback 
cycle value, an ACK/NACK repetition factor value, a CQI 
repetition factor value, a CQI power offset, an ACK pow- 
er offset and/or NACK power offset value, and an 
HS-SCCH code change indicator value, and the param- 
eter update information is sent through an RL parameter 
update request message. 

[0060] In the method, the parameter updating is per- 
formed at every reporting period or whenever a param- 
eter indicating the state of a radio link situation exceeds 
a certain threshold value. The period and the threshold 
value are internally set or are sent from the RNC. 
[0061] The radio link parameter updating method fur- 
ther includes a step in which criteria for decision of the 
parameter updating is sent from the RNC to the base 
station through the RL parameter update initiation mes- 
sage. 

[0062] In the method, the decision criteria may include 
a parameter indicating which parameter the base station 
should measure to detect change of a radio link; an 
event type parameter indicating whether to perform pa- 
rameter updating periodically or on the basis of an 
event; and a parameter indicating an actual period for 
the event type parameter or a threshold value. 
[0063] The radio link parameter updating method fur- 
ther includes a step in which when the radio link con- 
nected to the terminal changes, the RNC sends new ra- 
dio link configuration information to the base station. 
[0064] Preferably, the base station constructs the pa- 
rameter update information to be sent to the RNC ac- 
cording to the new radio link configuration information, 
and the new RL configuration information is sent 



through an RL configuration information message. In 
this case, the base station analyzes the RL configuration 
information of the current terminal, and triggers the pa- 
rameter updating when the terminal enters or leaves a 
5 handover situation. In addition, the base station analyz- 
es the RL cnfiguration information of the current terminal 
and triggers the parameter updating when there is a 
change in the number of radio links of the terminal. 
[0065] The radio link parameter updating method fur- 
10 ther includes a step in which the updated RL parameter 
and the time information indicating when to apply the 
parameter are sent from the RNC to the base station. 
[0066] Preferably, the time information is activation 
time or a connection frame number (CFN) parameter. 
15 [0067] The radio link parameter updating method fur- 
ther includes a step in which the updated RL parameter 
and the time information indicating when to apply the 
parameter are sent from the RNC to the terminal. 
[0068] To achieve at least these advantages in whole 
20 or in parts, there is further provided a radio link param- 
eter updating method for a high speed downlink packet 
access (HSDPA) system in a mobile communication 
system, including: a radio link (RL) parameter update 
procedure in which if a radio channel of a terminal is 
25 changed, parameter update information is sent to a ra- 
dio network controller (RNC) to trigger updating of an 
HSDPA related parameter; and a radio resource control 
(RRC) procedure in which the HSDPA related parame- 
ter is updated according to the received parameter up- 
30 date information and the updated parameter is signaled 
from the RNC to the terminal. 

[0069] Preferably, the RNC is aserving RNC (SRNC). 
[0070] Preferably, the parameter update information 
is sent through an RL parameter update request mes- 
35 sage. 

[0071] Preferably, the RL parameter update request 
message includes at least one of a channel quality indi- 
cator (CQI) feedback cycle value, an ACK/NACK repe- 
tition factor value, a CQI repetition factor value, a CQI 
40 power offset, ACK power offset and/or NACK power off- 
set value, and an HS-SCCH code change indicator val- 
ue. 

[0072] Preferably, the RNC sends the HSDPA related 
parameter which has been updated through the RL pa- 
45 rameter update response message and time informa- 
tion indicating a time point when the parameter is to be 
actually applied, to the base station. In this case, the 
time information can be activation time or a connection 
frame number (CFN) parameter. In addition, the RNC 
50 sends the updated HSDPA related parameter and the 
time information indicating a time point when the param- 
eter is actually applied, to the terminal by using radio 
bearer reconfiguration, transport channel reconfigura- 
tion, or physical channel reconfiguration message. 
55 [0073] Preferably, the RL parameter update proce- 
dure is performed at every reporting period or whenever 
a parameter indicating the state of a radio link situation 
exceeds a certain threshold value. The period and the 
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threshold value are internally set or are sent from the 
RNC. 

[0074] The radio link parameter updating method fur- 
ther includes: an RL parameter update initiation proce- 
dure in which the RNC sends information used for up- 
date of a HSDPA related parameter to Node B through 
an RL parameter update initiation request message. 
[0075] Preferably, the RL parameter update initiation 
request message includes: a parameter indicating 
which parameter the base station should measure to de- 
tect change of a radio link; an event type parameter in- 
dicating whether to perform parameter updating period- 
ically or on the basis of an event; and a parameter indi- 
cating an actual period for the event type parameter or 
a threshold value. 

[0076] The radio link parameter updating method fur- 
ther includes: an RL configuration information proce- 
dure used to signal an RL configuration information of 
the terminal from the RNC to the base station by using 
the RL configuration information message. 
[0077] Preferably, the base station performs an RL 
parameter update procedure by acquiring information 
on whether the terminal is in a soft handover and a 
change in the number of radio links on the basis of the 
RL configuration information message. 
[0078] Preferably, the base station performs the RL 
parameter update procedure when the terminal enters 
or leaves a soft handover situation. In addition, the base 
station performs the RL parameter update procedure 
when the number of radio links for the terminal changes. 
[0079] Additional advantages, objects, and features 
of the invention will be set forth in part in the description 
which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the 
following or may be learned from practice of the inven- 
tion. The objects and advantages of the invention may 
be realized and attained as particularly pointed out in 
the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0080] The invention will be described in detail with 
reference to the following drawings in which like refer- 
ence numerals refer to like elements wherein: 

Figure 1 illustrates a frame structure of an uplink 
HS-DPCCH in the HSDPA system; 
Figure 2 illustrates a structure of a UMTS radio ac- 
cess network (UTRAN) in the HSDPA system; 
Figure 3 illustrates a control plane protocol of the 
UTRAN. 

Figure 4 illustrates a flow chart describing a proce- 
dure for setting up of a HS-DSCH channel in the 
HSDPA system; 

Figure 5 is a flow chart of a HSDPA parameter up- 
dating method in accordance with the present in- 
vention; 

Figures 6A and 6B are flow charts of a radio link 



(RL) parameter update procedure, in case that the 
RL parameter update procedure is successful; 
Figures 7A and 7B are flow charts of an RL param- 
eter update procedure, in case that the RL param- 

5 eter update procedure is failed; 

Figures 8A and 8B are flow charts of an RL param- 
eter update initiation procedure, in case that the RL 
parameter update procedure is successful; 
Figures 9A and 9B are flow charts of an RL param- 

10 eter update initiation procedure, in case that the RL 
parameter update procedure is failed; 
Figures 10A and 10B are flow charts showing the 
case where the radio link configuration information 
procedure is actually applied; 

15 Figure 11 is a flow chart showing the case where 
the radio link parameter update procedure is actu- 
ally applied; 

Figure 12 is a signal flow chart showing the case 
that the RL parameter update initiation procedure 
20 and the RL parameter update procedure are carried 
out together; 

Figure 13 is a signal flow chart showing the case 
that the RL configuration information procedure and 
the RL parameter update procedure are carried out 
25 together; and 

Figure 14 is a signal flow chart showing the case 
that the RL parameter update initiation procedure, 
the RL configuration information procedure and the 
RL parameter update procedure are carried out to- 
30 g ether. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 [0081] The present invention is implemented in such 
a mobile communication system as the UMTS (univer- 
sal mobile telecommunications system), which has 
been recently developed by 3GPP. However, without 
being limited thereto, the present invention can be also 

40 applied to a communication system operated with differ- 
ent standards. Preferred embodiments of the present in- 
vention will now be described. 

[0082] Referring to the HSDPA system, an HSDPA 
scheduler exists in a node B. The HSDPA scheduler of 

45 the node B transmits control information related to an 
HS-PDSCH through a shared control channel 
(HS-SCCH) to a UE in downlink and a HS-DSCH data 
through a HS-PDSCH to the UE in downlink. In re- 
sponse, the UE transmits a HSDPA-related feedback in- 

50 formation (ACK/NACK, and CQI) to the node B through 
an HS-DPCCH in uplink. The HSDAP scheduler of Node 
B can configure a HSDPA related parameter 
(HS-DPCCH related, HS-DSCH related, or HS-SCCH 
related parameter) to control the transmissions in down- 

55 link and uplink. For explanations' sake, in the present 
invention, the parameter is confined to the HS-DPCCH 
related parameter. 

[0083] The node B (HSDPA scheduler) may detect a 
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situation of the radio channel on the basis of the 
HS-DPCCH related parameter and request updating of 
the HS-DPCCH related parameter. 
[0084] For example, if the radio channel is in good 
condition, the node B reduces the repetition of ACK/ 
NACK and CQI, thereby preventing consumption of the 
radio resource. Meanwhile, if the radio channel is not in 
a good condition, the node B increases the repetition of 
ACK/NACK and CQI, thereby improving performance of 
ACK/NAKC and CQI transmission. The HSDPA sched- 
uler of the node B and the scheduler of the RNC will be 
referred to simply as a node B and the RNC hereinafter. 
[0085] In order to improve a performance of an HSD- 
PA system, the present invention proposes a radio link 
parameter update procedure initiated by the node B. 
The present invention also proposes a signaling for 
sending a to-be-updated parameter from the node B to 
the radio network controller (RNC), basic procedures to 
support the signaling, and an application example using 
the basic procedures. 

[0086] Figures is a flow chart of an HSDPA parameter 
updating method in accordance with the present inven- 
tion. 

[0087] As shown in Figure 5, when a state (situation) 
of the radio channel for the terminal (that is, the UE) 
which supports an HSDPA service (step S202) changes, 
the node B determines whether to update a HSDPA re- 
lated parameter (step S204). If the node B determines 
updating the HSDPA related parameter, the node B cal- 
culates the corresponding parameter (step S206) and 
sends it to the RNC to request updating of the corre- 
sponding parameter (step S208). 
[0088] Then, the RNC performs updating according 
to the parameter value received from the node B, in- 
forms the node B that updating has been completed 
(step S210), and sends the updated parameter to the 
UE through an RRC signaling to update the parameter 
of the UE (step S212). And then, the updated parameter 
can be sent to the node B together over the update re- 
sponse. 

[0089] In the present invention, in order to trigger the 
updating of the HSDPA related parameter from the node 
B to the RNC according to the flow chart, the radio link 
(RL) parameter update procedure initiated by the base 
station is defined as follows. 

1 . RL parameter update procedure 

[0090] Figures 6A and 6B show the case that the RL 
parameter update procedure has been successfully per- 
formed, while Figures 7A and 7B show the case that the 
RL parameter update procedure has been failed. 
[0091] If the situation of the radio channel for the UE 
changes, the node B determines whether to update the 
HSDPA related parameter and then performs the RL pa- 
rameter update procedure, a basic procedure, to trigger 
the to-be-updated information to the node B. 
[0092] That is, as shown in Figure 6A, when the RL 



parameter update procedure is performed, the node B 
informs the CRNC of the to-be-updated information 
(step S220). In such a case, the to-be-updated informa- 
tion is a RL parameter update request message. The 

5 RL parameter update request message may contain a 
CQI feedback cycle parameter (k), an ACK/NACK rep- 
etition factor (N_acknack_transmit) and a CQI repetition 
factor (N_cqi_transmit), or may contain a CQI power off- 
set, an ACK power offset and/or NACK power offset and 

10 HS-SCCH code change indicator. 

[0093] After the CRNC updates the corresponding pa- 
rameter by using the parameter value received from the 
node B, it responds thereto through an RL parameter 
update response message (step S222), which may con- 

15 tain the updated parameter and a parameter (that is, a 
connection frame number (CFN)) indicating a time point 
when the updated parameter is to be actually applied. 
[0094] Accordingly, the HSDPA scheduler of the node 
B can control the ACK/NACK transmission and the CQI 

20 reporting which are performed by the UE, through the 
RL parameter update procedure, the basic procedure. 
[0095] As mentioned above, in the RL parameter up- 
date procedure, the RNC finally performs the updating 
of parameter as requested by the node B. In this respect, 

25 however, if the node B and the RNC do not reach an 
agreement regarding update of a parameter, that is, if 
the node B needs updating of a parameter while the 
RNC does not need updating of the corresponding pa- 
rameter, the RNC finally determines whether to update 

30 the parameter. 

[0096] The CRNC and the SRNC may be collocated 
or may not be collocated. In case that the CRNC is not 
collocated with the SRNC owing to mobility of a UE, the 
CRNC can be connected with the SRNC on lur interface. 

35 [0097] If the CRNC is not collocated with the SRNC, 
as shown in Figure 6B, the CRNC sends a parameter 
value which has been received by the node B to the 
SRNC (step S224), and the SRNC commands the node 
B to adopt the parameter updating through the RL pa- 

40 rameter update response message (step S226). 

[0098] In addition, the SRNC sends information on the 
HSDPA related parameter which has been received by 
the node B to the UE through the radio resource control 
(RRC) signaling. In this case, the RRC signaling may 

45 use a radio bearer reconfiguration, a transport channel 
reconfiguration, or a physical channel reconfiguration 
message. 

[0099] Figures 7A and 7B show a signaling flow in 
case that the RL parameter update procedure is failed. 

50 [0100] If the RL parameter update procedure is failed, 
the CRNC or the SRNC informs the node B of the failure 
of parameter updating through an RL parameter update 
failure message (steps S230, S232, S234 and S236). 
[0101] In the present invention, the following four 

55 methods are used to determine whether or not the node 
B initiates updating the HSDPA related parameter. 

1) The HSDPA related parameter is updated ac- 
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cording to an internal implementation of the node 
B. In other words, an update period or a threshold 
value is internally set in the node B, so that when 
it's the update period or when the parameter indi- 
cating a state of the radio link exceeds a certain 
threshold value, parameter updating is performed. 
In this case, an additional signaling is not necessary 
on the interface between the node B and the RNC. 
2) The HSDPA related parameter is updated by sig- 
naling between the node B and the RNC. 

2-1) The HSDPA related parameter is periodi- 
cally updated 

2-2) If the parameter indicating the state of the 
radio link exceeds the threshold value, the 
HSDPA related parameter is updated 
2-3) The HSDPA related parameter is updated 
according to whether the UE is in a soft hando- 
ver 

[0102] The method 2) refers to a case that the RNC 
sets when the HSDPA related parameter value is to be 
received from the node B. The RNC sends a reporting 
condition of the HSDPA related parameter value to the 
node B through signaling. The method 2-1) refers to a 
periodical updating method while the method 2-2) refers 
to an event-based updating method. 
[0103] Therefore, in order to use the methods (2-1, 
2-2), the parameter updating method (periodical updat- 
ing / event-based updating) and asignaling for informing 
a required parameter (period/threshold value) from the 
SRNC to the node B are required, for which, the present 
invention defines the RL parameter update initiation pro- 
cedure, the basic procedure. Figures 8A and 8B show 
the case that the RL parameter update initiation proce- 
dure has been successfully performed, and Figures 9A 
and 9B show the case that the RL parameter update 
initiation procedure is failed). 

2. RL parameter update initiation procedure 

[0104] As shown in Figure 8A, when the RL parameter 
update initiation procedure is initiated, the CRNC sends 
a RL parameter update initiation request message to the 
node B (step S240), and the node B sends an RL pa- 
rameter update initiation response message to the 
CRNC in response (step S242). 

[0105] The RL parameter update initiation request 
message includes a parameter indicating which param- 
eter the node B should measure and an event type pa- 
rameter. The event type parameter is an enumeration 
type parameter which has two kinds of values of periodic 
and event. If the event type parameter value is periodic, 
parameter updating is performed periodically according 
to a provided period. Meanwhile, if the event type pa- 
rameter value is the event, parameter updating is per- 
formed when the parameter indicating the state of the 
radio link exceeds a pre-set upper limit threshold value 



or lower limit threshold value. In addition, if the event 
type parameter value is periodic, it additionally includes 
a parameter informing a period, while if the event type 
parameter value is the event, it additionally includes a 

5 parameter informing a threshold value. 

[0106] If the CRNC and the SRNC are not collocated, 
as shown in Figure 8B, the SRNC sends the RL param- 
eter update initiation request message to the node B 
through the CRNC (step S244), and receives the RL pa- 

10 rameter update initiation response message in re- 
sponse (step S246). 

[01 07] Figures 9A and 9B are flow charts showing the 
case that the RL parameter update initiation procedure 
is failed. 

15 [0108] In response to the RL parameter update initia- 
tion request message, the CRNC or the SRNC receives 
an RL parameter update initiation failure message from 
the node B or from the CRNC (steps S250, S252, S254 
and S256). 

20 [0109] As stated above, the node B can send the in- 
formation which triggers updating the HSDPA related 
parameter to the RNC according to a period or a thresh- 
old value set in the node B itself or a period or a threshold 
value set by the RNC. 
25 [0110] The current 3GPP standard does not allow the 
node B to detect whether or not the UE is in a handover 
situation. Therefore, it is difficult that the node B per- 
forms the parameter updating in consideration of the 
condition of the whole radio link for a UE. 
30 [0111] In the method 2-3), the RNC informs the node 
B of the radio link configuration of the UE so that the 
node B can more properly perform the RL parameter 
update procedure. The RNC informs the node B of the 
radio link configuration information whenever the radio 
35 link configuration of the UE changes. On the basis of the 
information, the node B controls the HSDPA related pa- 
rameter value to be updated. 

[0112] In order to use the method 2-3), a signaling that 
the SRNC informs the node B of whether the UE has 
40 been in soft handover is required. For this purpose, in 
the present invention, the RL configuration information 
procedure, the basic procedure, is defined as shown in 
Figures 10A and 10B. 

45 3. RL configuration information procedure 

[0113] With reference to Figure 1 0A, in the RL config- 
uration information procedure, the CRNC sends an RL 
configuration information message of the NABP proto- 
50 col to the node B. If the CRNC and the SRNC are not 
collocated, the SRNC sends the RL configuration infor- 
mation message to the node B through the DRNC as 
shown in Figure 10B. 

[0114] The RL configuration information message 
55 may contain configuration information of radio links set 
in a specific UE (i.e., a list of radio links set in the cor- 
responding UE). With this information, the HSDPA 
scheduler of the node B can recognize whether the cor- 
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responding UE is in a soft handover (SHO) and the 
number of radio links set in the corresponding UE as 
well. 

[0115] The RL configuration information message, a 
radio link situation report message, is sent to the node 
B by the RNC when the configuration of the radio link 
changes such as when a radio link is added to the cor- 
responding UE or when an existing radio link is re- 
moved. 

[0116] The combination of the RL parameter update 
procedure, the basic procedure, and the method (2-3) 
occurs in the following cases: 

1 . the RL parameter update procedure is performed 
when the corresponding UE enters or leaves a soft 
handover 

2. the RL parameter update procedure is performed 
when there is a change in the number of radio links 
of the corresponding UE. 

[0117] The methods for determining a parameter up- 
dating (1, 2, 2-1, 2-2, 2-3) and application example of 
updating the HSDPA related parameter by using the RL 
parameter update procedure will now be described. 
[0118] Figure 11 is a signal flow chart of the RL pa- 
rameter update procedure. That is, Figure 11 shows an 
application example of updating the HSDPA related pa- 
rameter by using the RL parameter update procedure 
and the method for determining parameter updating. 
[0119] The node B internally measures radio environ- 
ment or monitors status of user data transmission (e.g. 
existence or non-existence of a data unit to be transmit- 
ted). As shown in Figure 13, if it's the end of an update 
period or the parameter indicating the state of the radio 
link exceeds a certain threshold value, the node B initi- 
ates updating of the HS-DPCCH related parameter 
(step S270). The node B sends the to-be-updated HSD- 
PA related parameter value to the RNC through the RL 
parameter update request message of the NBAP, to in- 
itiate the RL parameter update procedure (step S272). 
[0120] If there is the DRNC due to mobility of a UE, 
the DRNC sends the to-be-updated HSDPA related pa- 
rameter value received from the node B, to the SRNC 
through the RL parameter update request message of 
the RNSAP (step S274). 

[0121] Then, the SRNC sends the updated HSDPA 
related parameter and activation time, that is, time in- 
formation as to when the HSDPA related parameter val- 
ue is to be applied, to the node B through the RL param- 
eter update response message (step S276). The acti- 
vation time contains a connection frame number (CFN) 
value indicating when the new HSDPA related parame- 
ter is applied. 

[0122] If the DRNC exists, the DRNC sends the acti- 
vation time received from the SRNC to the node B 
through the RL parameter update response message of 
the NBAP (step S278). 

[0123] The RNC sends the updated HSDPA related 



parameter to the UE through the RRC signaling, that is, 
by using a RRC message such as the radio bearer 
reconfiguration, transport channel reconfiguration and 
physical channel reconfiguration message. At this time, 
5 the activation time, that is, time information as to when 
the updated parameter value is to be applied, is also 
sent over the RRC message. The activation time sent 
to the UE is the same as the activation time sent to the 
node B. The RRC message is sent through the logical 
10 channel (DCCH). 

[0124] The UE receives the new HSDPA related pa- 
rameter from the RNC through the radio bearer recon- 
figuration, the transport channel reconfiguration, or the 
physical channel reconfiguration message, updates a 
15 stored HSDPA related parameter with the new HSDPA 
related parameter, and responds thereto with a com- 
plete message (step S282). The new HSDPA related pa- 
rameter value is applied to the corresponding UE at the 
time point the activation time indicates. 
20 [0125] Figure 12 is a signal flow chart showing an ex- 
ample that the RL parameter update initiation procedure 
and the RL parameter update procedure are performed 
together. That is, Figure 12 shows an example that the 
HSDPA related parameter is updated by combination of 
25 the RL parameter update procedure, the basic proce- 
dure, and the method for determining parameter updat- 
ing (2-1 or 2-2). 

[0126] The RNC sends the RL parameter update ini- 
tiation request message to the node B to inform as to 
30 whether parameter updating is to be periodically per- 
formed or to be performed on the basis of an event (step 
S290). If the DRNC exists, the SRNC sends the RL pa- 
rameter update initiation request message to the node 
B through the DRNC (step S292). In response, the node 
35 B sends the RL parameter update initiation response 
message to the RNC. If the DRNC exists, the node B 
sends the RL parameter update initiation response mes- 
sage to the SRNC through the DRNC (steps S294 and 
S296). 

40 [0127] Then, the node B determines whether to up- 
date the HS-DPCCH related parameter on the basis of 
the parameter updating method contained in the RL pa- 
rameter update initiation request message (periodical 
updating / event-based updating) and its associated pa- 
45 rameter (period/threshold value) (step S298). 

[01 28] In other words, if the value contained in the RL 
parameter update initiation request message satisfies a 
certain condition (that is, if it's the end of a period or if 
the parameter indicating the state of the radio link ex- 
50 ceeds an upper limitor a lower limit of athreshold value), 
the node B decides to update (reconfigures) the HSDPA 
related parameter. And then, the node B sends the to- 
be-updated HSDPA related parameter to the RNC 
through the RL parameter update request message of 
55 the NBAP. The following operations are the same as 
those in Figure 1 1 except that the step numbers are dif- 
ferent, of which descriptions are thus omitted. 
[0129] Figure 13 is a signal flow chart showing an ex- 
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ample that the RL configuration information procedure 
and the RL parameter update procedure are performed 
together. That is, Figure 13 shows an example that the 
HSDPA related parameter is updated by the combina- 
tion of the RL parameter update procedure, the basic 
procedure, and the method for determining parameter 
updating (2-3). 

[0130] If there is a configuration change in the radio 
link (RL) connected to the corresponding UE, the RNC 
sends the configuration information message contain- 
ing the information of the new radio link to the node B, 
in order to initiate the RL configuration information pro- 
cedure (step S310). 

[0131] If the DRNC exists, the SRNC first sends the 
RL configuration information message to the DRNC 
(step S312). Then, the DRNC sends the received radio 
link configuration information to the corresponding node 
B through the RL configuration information message of 
the NBAP (step S314). 

[0132] Upon recognizing the change of radio link con- 
figuration from the SRNC, the node B performs the RL 
parameter update procedure and requests the RNC to 
reconfigure the existing HSDPA related parameter with 
the new HSDPA related parameter value for the new ra- 
dio link configuration. If the DRNC exists, the node B 
first sends the new HSDPA related parameter value to 
the DRNC through the RL parameter update request 
message (step S316). The following procedure is the 
same as that of Figure 1 1 , on ly except that the step num- 
bers are different. 

[0133] Figure 14 is a signal flow chart showing an ex- 
ample that the RL parameter update initiation proce- 
dure, the RL configuration information procedure and 
the RL parameter update procedure are performed to- 
gether. That is, Figure 14 shows an example that the 
node B determines whether to update the HS-DPCCH 
related parameter by using the method (2-1 or 2-2) and 
it calculates more exact parameter value by adopting 
the method (2-3). 

[0134] With reference to Figure 14, the RNC sends 
the RL parameter update initiation request message to 
the node B in order to inform whether a parameter up- 
dating report is to be periodically performed or per- 
formed on the basis of an event. If the DRNC exists, the 
SRNC first sends the RL parameter update initiation re- 
quest message to the DRNC (step S340), and then the 
DRNC sends the RL parameter update initiation request 
message received from the SRNC to the corresponding 
node B (step S342). 

[0135] In response, the node B sends a RL parameter 
update initiation response message to the RNC. If there 
exists the DRNC, the DRNC sends the RL parameter 
update initiation response message received from the 
node B, to the SRNC (steps S344 and S348). 
[0136] If there is a configuration change in the radio 
link connected to the corresponding UE, the RNC in- 
forms the node B of the new radio link configuration in- 
formation through the RL configuration information mes- 



sage. If the DRNC exists, the SRNC first sends the RL 
configuration information message to the DRNC (step 
S350), and then, the DRNC informs the node B of the 
radio link configuration information through the RL con- 
5 figuration information message of the NBAP (step 
S352). 

[0137] Upon recognizing the configuration change in 
the radio link from the SRNC, the node B determines 
updating of the HSDPA related parameter if the corre- 

10 sponding condition is satisfied (that is, if it exceeds the 
upper limit or the lower limit of the period/threshold val- 
ue) (step S354). At this time, the node B determines 
more proper HS-DPCCH related parameter value in 
consideration of the configuration change information in 

15 the radio link received from the SRNC through the RL 
configuration information message. If the DRNC exists, 
the node B first sends the new HS-DPCCH related pa- 
rameter value to the DRNC through the RL parameter 
update request message (step S356), and the following 

20 procedure is the same as that of Figure 11 only except 
that the step numbers are different. 
[0138] As so far described, the radio link parameter 
updating method in a mobile communication of the 
present invention has the following advantages. 

25 [0139] That is, the base station (the node B) initiates 
updating of the HS-DPCCH related parameter by itself 
and sends the to-be-updated parameter value to the 
RNC, so that the HS-DPCCH related parameter can be 
finally updated in the RNC. 

30 [0140] Thus, compared to the conventional art in 
which the HS-DPCCH related parameter, that is, the 
CQI feedback cycle (k) value, can be updated only 
through the radio link setup and the radio link reconfig- 
uration procedure initiated by the RNC, in the present 

35 invention, the HS-DPCCH related parameter is updated 
through the radio link parameter update procedure ini- 
tiated by the base station, so that the HS-DPCCH relat- 
ed parameter can be updated at the optimum moment. 
[0141] With the proposed procedure that the basesta- 

40 tion signals the to-be-updated parameter to the RNC, 
the base station applies the optimum parameter value 
reflecting the situation of the radio link. 
[0142] In addition, when the base station (node B) in- 
itiates the parameter update procedure, the RNC pro- 

45 vides a procedure providing information required for de- 
termining the parameter updating, so that other param- 
eters than the k value can be also updated suitable to 
the situation of the base station. 

[0143] Moreover, by defining the procedure that the 
50 RNC informs the base station of the soft handover or a 
change in the situation of the radio link, the base station 
can perform the parameter updating in consideration of 
every situation of the radio link. That is, in the case that 
the configuration of the radio link changes, for example, 
55 when a radio link is newly added to the terminal or when 
the existing radio link is removed therefrom, the base 
station is able to set a parameter suitable to the situa- 
tion. 
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[0144] Consequently, we can effectively prevent a 
waste of power or resource cased by setting of improper 
parameters by appropriately applying the proposed pro- 
cedures depending on the condition of radio links for a 
terminal. 

[0145] The foregoing embodiments and advantages 
are merely exemplary and are not to be construed as 
limiting the present invention. The present teaching can 
be readily applied to other types of apparatuses. The 
description of the present invention is intended to be il- 
lustrative, and not to limit the scope of the claims. Many 
alternatives, modifications, and variations will be appar- 
ent to those skilled in the art. In the claims, means-plus- 
function clauses are intended to cover the structure de- 
scribed herein as performing the recited function and not 
only structural equivalents but also equivalent struc- 
tures. 



Claims 

1. A radio link parameter updating method for a sys- 
tem having a control center and a plurality of radio 
link connection nodes, comprising: 

deciding a radio link updating at a radio link 
connection node; and 

triggering updating of a radio link parameter 
from the radio link connection node to the con- 
trol center. 

2. The method of claim 1, wherein the control center 
is a radio network control (RNC). 

3. The method of claim 1 , wherein the radio link con- 
nection node is a node B. 

4. The method of claim 1, wherein the radio link pa- 
rameter is a high speed downlink packet access 
(HSDPA) related parameter. 

5. The method of claim 1 , wherein the radio link con- 
nection node triggers the parameter updating by 
sending parameter information to the control center. 

6. The method of claim 5, wherein the parameter in- 
formation includes at least one of a channel quality 
indicator (CQI) feedback cycle, an ACK/NACK rep- 
etition factor and a CQI repetition factor. 

7. The method of claim 6, wherein the parameter in- 
formation further includes a CQI power offset, an 
ACK power offset and/or NACK power offset, and 
HS-SCCH code change indicator. 

8. The method of claim 1 , wherein the radio link con- 
nection node triggers parameter updating to the 
control center when a radio channel state of a ter- 



minal is changed. 

9. The method of claim 1 , wherein the radio link con- 
nection node triggers parameter updating at every 

5 regular periods or when a parameter indicative of a 

state of a radio link exceeds a certain threshold val- 
ue. 

10. The method of claim 9, wherein the period and the 
10 threshold value are internally set. 

11. The method of claim 9, wherein the period and the 
threshold value are provided from the control cent- 
er. 

15 

12. The method of claim 5, wherein the radio link con- 
nection node controls to-be-updated parameter in- 
formation according to a radio link configuration in- 
formation of the terminal. 

20 

13. The method of claim 12, wherein the radio link con- 
figuration information is sent from the control center. 

14. The method of claim 12, wherein the radio link con- 
25 nection node analyzes the radio link configuration 

information and triggers parameter updating to the 
control center only when the terminal initiates and 
terminates a handover. 

30 15. The method of claim 12, wherein the radio link con- 
nection node triggers parameter updating to the 
control center only when the number of radio links 
of the terminal changes. 

35 16. The method of claim 1 , wherein the radio link con- 
nection node has a hybrid automatic repeat request 
(HARQ) function. 

17. The method of claim 1 further comprising: 

40 

transmitting the parameter updated at the con- 
trol center and time information to the terminal. 

18. The method of claim 1 7, wherein the time informa- 
45 tion is activation time or a connection frame number 

(CFN) parameter. 

19. The method of claim 1, wherein the control center 
is a serving RNC. 

50 

20. A radio link parameter updating method for a sys- 
tem having a control center and a plurality of radio 
link connection nodes, comprising: 

55 detecting a state of a radio link at a radio link 

connection node; 

sending a information for radio link updating 
from the radio link connection node to a control 
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center if the state of the radio link has changed; 
and. 

updating a radio link parameter at the control 
center based on the information. 

21. The method of claim 20, wherein the control center 
is a radio network controller (RNC). 

22. The method of claim 21 , wherein the RNC is a serv- 
ing RNC. 

23. The method of claim 20, wherein the radio link con- 
nection node is a node B. 

24. The method of claim 20, wherein the information is 
a high speed downlink packet access (HSDPA) re- 
lated parameter value. 

25. The method of claim 20, wherein the information is 
delivered through a radio link parameter update re- 
quest message. 

26. The method of claim 25, wherein the RL parameter 
update request message includes at least one of a 
channel quality indicator (CQI) feedback cycle, an 
ACK/NACK repetition factor, a CQI repetition factor, 
a CQI power offset, an ACK power offset and/or 
NACK power offset, and an HS-SCCH code change 
indicator. 

27. The method of claim 20, wherein the information is 
delivered at every regular periods or when a param- 
eter indicative of a state of a radio link exceeds a 
certain threshold value. 

28. The method of claim 27, wherein the period and the 
threshold value are pre-set values of the radio link 
connection node. 

29. The method of claim 20 further comprising: 

delivering a criteria for decision of the parame- 
ter updating from the control center to the radio 
link connection node. 

30. The method of claim 29, wherein the decision crite- 
ria comprises: 

a parameter indicative of what parameter is to 
be measured to detect a change of the radio 
link; 

an event type parameter indicative of whether 
to perform parameter updating periodically or 
on the basis of an event; and 
a parameter indicative of an actual period for 
the event type parameter or a threshold value. 

31. The method of claim 20 further comprising: 



sending new radio link configuration informa- 
tion from the control center to the radio link con- 
nection node if the radio link is changed. 

5 32. The method of claim 20, wherein the radio link con- 
nection node controls radio link update information 
to be delivered to the control center according to the 
radio link configuration information. 

10 33. The method of claim 32, wherein the radio link con- 
nection node analyzes the radio link configuration 
information and delivers the radio link update infor- 
mation to the control center only when the terminal 
initiates and terminates a handover. 

15 

34. The method of claim 32, wherein the radio link con- 
nection node analyzes the radio link configuration 
information of the terminal and delivers the radio 
link update information to the control center only 

20 when there is a change in the number of radio links. 

35. The method of claim 20 further comprising: 

transmitting the updated parameter and time in- 
25 formation from the control center to the termi- 

nal. 

36. The method of claim 35, wherein the time informa- 
tion is activation time or a connection frame number 

30 (CFN) parameter. 

37. A radio link parameter updating method for a high 
speed downlink packet access (HSDPA) system, 
comprising: 

35 

receiving acriteriafor decision of the parameter 
updating from a radio network controller (RNC); 
delivering a information for radio link updating 
from a base station to the RNC if the decision 
40 criteria is satisfied; and 

updating a radio link parameter in the RNC 
based on the received radio link update infor- 
mation. 

45 38. The method of claim 37, wherein the RNC is a serv- 
ing RNC. 

39. The method of claim 37, wherein the radio link pa- 
rameter is a high speed dedicated physical control 

so channel (HS-DPCCH) related parameter. 

40. The method of claim 37, wherein the radio link up- 
date information is delivered through a radio link 
(RL) parameter update request message which in- 

55 eludes at least one of a channel quality indicator 
(CQI) feedback cycle, an ACK/NACK repetition fac- 
tor, a CQI repetition factor, a CQI power offset, an 
ACK power offset and/or NACK power offset, and 
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an HS-SCCH code change indicator. 

41 . The method of claim 37, wherein the decision crite- 
ria is a period or a threshold value, and the base 
station delivers the information at every regular pe- 
riods or when a parameter indicative of a state of 
the radio link exceeds a certain threshold value. 

42. The method of claim 37 further comprising: 

transmitting the updated radio link parameter 
to the terminal. 

43. The method of claim 37 further comprising: 

delivering new radio link configuration informa- 
tion from the RNC to the base station through 
an RL configuration information message if the 
radio link changes. 

44. The method of claim 43, wherein the base station 
controls the radio link update information to be de- 
livered to the RNC according to the new radio link 
configuration information. 

45. A radio link parameter updating method for a high 
speed downlink packet access (HSDPA) system, 
comprising: 

detecting a radio channel state; 
receiving a parameter update criteria and a ra- 
dio link configuration information from a radio 
network controller (RNC); 
sending a radio link update information to the 
RNC according to a radio channel state and the 
radio link configuration information if the pa- 
rameter update criteria is satisfied; and 
updating a radio link parameter in the RNC ac- 
cording to the radio link update information. 

46. The method of claim 45, wherein the RNC is a serv- 
ing RNC. 

47. The method of claim 45, wherein the radio link pa- 
rameter is a high speed dedicated physical control 
channel (HS-DPCCH) related parameter. 

48. The method of claim 45, wherein the radio link up- 
date information is delivered through a radio link 
(RL) parameter update request message which in- 
cludes at least one of a channel quality indicator 
(CQI) feedback cycle, an ACK/NACK repetition fac- 
tor, a CQI repetition factor, a CQI power offset, an 
ACK power offset and/or NACK power offset, and 
an HS-SCCH code change indicator. 

49. The method of claim 45, wherein the radio link up- 
date criteria is a period or athreshold value, and the 



base station sends the radio link update information 
to the RNC at every regular periods or when a pa- 
rameter indicative of a state of the radio link ex- 
ceeds a certain threshold value. 

5 

50. The method of claim 45, wherein the base station 
transmits the radio link update information to the 
RNC only when the terminal starts and sends a soft 
handover by using the radio link configuration infor- 

10 mation. 

51. The method of claim 45, wherein the base station 
sends the radio link update information to the RNC 
only when there is a change in the number of the 

15 radio links of the terminal by using the radio config- 
uration information. 

52. The method of claim 45 further comprising: 

20 transmitting the updated parameter and time in- 

formation from the RNC both to the base station 
and to the terminal. 

53. A radio link (RL) parameter updating method in a 
25 high speed downlink packet access (HSDPA) sys- 
tem, comprising: 

an RL parameter update procedure which trig- 
gers updating of an RL parameter by sending 
30 a update information from a base station to a 

radio network controller (RNC); and 
a radio resource control (RRC) procedure 
which transmits the RL parameter updated in 
the RNC according to the received update in- 
35 formation to a terminal. 

54. The method of claim 53, wherein the RNC is a serv- 
ing RNC. 

40 55. The method of claim 53, wherein the update infor- 
mation is sent through an RL parameter update re- 
quest message. 

56. The method of claim 53, wherein the RL parameter 
45 update request message includes at least one of a 

channel quality indicator (CQI) feedback cycle val- 
ue, an ACK/NACK repetition factor value, a CQI 
repetition factor value, a CQI power offset, an ACK 
power offset and/or NACK power offset value, and 
50 an HS-SCCH code change indicator value. 

57. The method of claim 53, wherein the RNC sends 
the updated parameter time information to the base 
station through an RL parameter update response 

55 message. 

58. The method of claim 57, wherein the time informa- 
tion is activation time or a connection frame number 



30 



35 



45 



50 



13 



25 



EP 1 351 424 A2 



26 



(CFN) parameter. 

59. The method of claim 53, wherein the RNC sends 
the updated parameter and the time information to 
the terminal by using one of radio bearer reconfig- 
uration, a transport channel reconfiguration and a 
physical channel reconfiguration message. 

60. The method of claim 53, wherein the RL parameter 
update procedure is performed at every regular pe- 
riods or when a parameter indicative of a state of 
the radio link exceeds a certain threshold value. 

61 . The method of claim 60, wherein the period and the 
threshold value are pre-set values in the base sta- 
tion. 

62. The method of claim 60, wherein the period and the 
threshold value are provided from the RNC. 

63. The method of claim 53 further comprising: 

an RL parameter update initiation procedure 
which informs a radio link update ctiteria 
through an RL parameter update initiation re- 
quest message from the RNC to the base sta- 
tion. 

64. The method of claim 63, wherein the RL parameter 
update initiation request message comprises: 

a parameter indicative of what parameter is to 
be measured to detect a change of the radio 
link; 

an event type parameter indicative of whether 
to perform parameter updating periodically or 
on the basis of an event; and 
a parameter indicative of an actual period of the 
event type parameter or a threshold value. 

65. The method of claim 53 further comprising: 

an RL configuration information procedure 
which delivers a radio link configuration infor- 
mation of the terminal through an RL configu- 
ration information message from the RNC to 
the base station. 

66. The method of claim 65, wherein the RL parameter 
update procedure is performed by determining 
whether the terminal is in a soft handover and a 
change in the number of radio links on the basis of 
the RL configuration information message. 

67. The method of claim 66, wherein the RL parameter 
update procedure is performed only when the ter- 
minal starts or terminates the soft handover. 



68. The method of claim 66, wherein the RL parameter 
update procedure is performed only when there is 
achange in the number of radio links of the terminal. 

5 69. A method comprising: 

determining at least one configuration parame- 
ter at an antenna station; and 
communicating said at least one configuration 
10 parameter from the antenna station to a con- 

troller, wherein the controller is configured to 
control the antenna station. 

70. The method of claim 69, wherein the configuration 
15 parameter is for configuring communication be- 
tween a mobile station and the antenna station. 

71. The method of claim 69, wherein said determining 
is comprised in at least one of initiating and updating 

20 said at least one configuration parameter at at least 
one of the antenna station and a mobile station. 

72. The method of claim 69, wherein the controller is 
configured to control the antenna station to update 

25 said at least one configuration parameter. 

73. The method of claim 69, wherein said at least one 
configuration parameter is a high speed downlink 
packet access related parameter. 

30 

74. The method of claim 73, wherein said high speed 
downlink packet access related parameter is a 
HSDPA related parameter. 

35 75. The method of claim 69, wherein the antenna sta- 
tion is a base station. 

76. The method 75, wherein the base station is a Node 
B base station. 

40 

77. The method of claim 69, wherein the controller is a 
radio network controller. 

78. The method of claim 77, wherein the radio network 
45 controller comprises a control radio network con- 
troller. 

79. The method of claim 77, wherein the radio network 
controller comprises a serving radio network con- 

50 trailer. 

80. The method of claim 77, wherein the radio network 
controller comprises a drift radio network controller. 

55 81. The method of claim 69, wherein said at least one 
configuration parameter comprises a channel qual- 
ity indicator feedback cycle value. 
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82. The method of claim 69, wherein said at least one 
configuration parameter comprises an ACK/NACK 
repetition factor value. 

83. The method of claim 69, wherein said at least one 
configuration parameter comprises a channel qual- 
ity indicator repetition factor value. 

84. The method of claim 69, wherein said at least one 
configuration parameter comprises a channel qual- 
ity indicator power offset. 

85. The method of claim 69, wherein said at least one 
configuration parameter comprises an ACK power 
offset. 

86. The method of claim 69, wherein said at least one 
configuration parameter comprises a NACK power 
offset value. 

87. The method of claim 70, wherein said at least one 
configuration parameter comprises a HS-SCCH 
code change indicator value. 

88. The method of claim 69, comprising: 

from the controller, controlling a mobile station 
to be configured according to the at least one 
configuration parameter; and 
from the controller, controlling the antenna sta- 
tion, to be configured according to the at least 
one configuration parameter. 

89. The method of claim 88, wherein the mobile station 
is user equipment. 

90. The method of claim 89, wherein user equipment is 
UE. 

91. The method of claim 88, wherein said at least one 
configuration parameter relates to a high speed 
physical downlink shared channel. 

92. The method of claim 91, wherein the high speed 
physical downlink shared channel is a HS-DSCH. 

93. The method of claim 69, comprising communicating 
quality information from a mobile station to the an- 
tenna station prior to said determining the at least 
one configuration parameter at the antenna station. 

94. The method of claim 69, comprising generating 
quality information, wherein the quality information 
is a representation of quality of a communication 
link between a mobile station and the antenna sta- 
tion. 

95. The method of claim 94, wherein the quality infor- 



mation is generated at the mobile station. 

96. The method of claim 94, wherein the quality infor- 
mation is generated at the antenna station. 

5 

97. The method of claim 94, wherein said quality infor- 
mation comprises radio link information. 

98. The method of claim 94, wherein said determining 
10 the at least one configuration parameter at the an- 
tenna station comprises: 

analyzing the quality information; 
determining whether to reconfigure the radio 

15 link between the mobile station and the antenna 

station according to results of the analyzing the 
quality information; and 
constructing the at least one configuration pa- 
rameter according to the results of the analyz- 

20 ing the quality information, if it is determine to 

reconfigure the radio link between the mobile 
station and the antenna station in said deter- 
mining whether to reconfigure the radio link. 

25 99. The method of claim 98, wherein the quality infor- 
mation comprises a channel quality indicator. 

100.The method of claim 99, wherein the channel qual- 
ity indicator comprises information determined ac- 
30 cording to measurement. 

101 .The method of claim 1 00, wherein the channel qual- 
ity indicator is determined according to measure- 
ment of a link between the mobile station and the 
35 antenna station. 

102. The method of claim 1 01 , wherein the link between 
the mobile station and the antenna station is a L1 
link. 

40 

103. The method of claim 101, wherein the measure- 
ment of a link between the mobile station and the 
antenna station is a measurement of up link radio 
interference. 

45 

104. The method of claim 98, wherein the quality infor- 
mation comprises an acknowledge indicator. 

105. The method of claim 104, wherein the acknowledge 
50 indicator is ACK. 

106. The method of claim 98, wherein the quality infor- 
mation comprises a negative acknowledge indica- 
tor. 

55 

107. The method of claim 1 06, wherein the negative ac- 
knowledge indicator is NACK. 
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108.The method of claim 69, wherein the antenna sta- 
tion and the controller are comprised in a third gen- 
eration partnership project universal mobile tele- 
communications system radio access network. 



cator IE. 

121 .The method of claim 117, wherein if Node B needs 
to update at least one of: 



109. The method of claim 1 08, wherein said third gener- 
ation partnership project universal mobile telecom- 
munications system radio access network is 
UTRAN. 

110. The method of claim 69, wherein said determining 
and said communicating are triggered by a condi- 
tion at the antenna station being satisfied. 

111 .The method of claim 69, wherein said determining 
and said communicating are triggered by the con- 
troller requesting the antenna station to perform 
said determining and said communicating. 

112. An apparatus configured according to said at least 
one configuration parameter of claim 1 . 

1 1 3. The apparatus of claim 1 1 2, wherein the apparatus 
is a mobile station. 

1 1 4. The apparatus of claim 1 1 3, wherein the mobile sta- 
tion is user equipment. 
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a CQI Feedback Cycle k; 
CQI Repetition Factor; 
ACK-NACK Repetition Factor; 
CQI Power Offset; 
ACK Power Offset; and 

NACK Power Offset, Node B shall initiate the 
Radio Link Parameter 

Update Indication message including at least one 
of: 

a CQI Feedback Cycle k IE; 
CQI Repetition Factor IE; 
ACK-NACK Repetition Factor IE; 
CQI Power Offset IE; 
ACK Power Offset IE; and 
NACK Power Offset IE. 



115.The apparatus of claim 114, wherein said user 
equipment is UE. 



30 



1 1 6. The apparatus of claim 1 1 2, wherein the apparatus 
receives said at least one configuration parameter 
from the antenna station. 

117. A method, wherein Node B initiates a Radio Link 
Parameter Update by sending a Radio Link Param- 
eter Update Indication message to a CRNC. 

118. The method of claim 117, wherein the message 
contains at least one suggested value of at least 
one HS-DSCH related parameter that should be 
reconfigured on a radio link. 

1 1 9. The method of claim 1 1 8, wherein if Node B needs 
to update the at least one HS-DSCH related param- 
eter, Node B shall initiate the Radio Link Parameter 
Update Indication message including at least one 
of: 

FDD - HS-DSCH FDD Update Information IE; 
and 

TDD - HS-DSCH TDD Update Information IE. 



35 
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120.The method of claim 117, wherein if Node B needs 
to allocate new HS-SCCH Codes, Node B shall in- 
itiate the Radio Link Parameter Update Indication 
message including HS-SCCH Code Change Indi- 
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